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As mental health is becoming increasingly prioritized, the disparity 
between the amount of undergraduate students who need mental health services 
and the amount of undergraduate students that actually receive this help is also 
becoming more noticeable. Over the past decade, there have been an increasing 
number of students seeking mental health services, with more students being 
diagnosed with mental health conditions. There have also been a rising number 
of students reporting heightened stress and anxiety due to COVID-19. With the 
increasing mental health diagnoses, especially during COVID-19, it is more 
important than ever to provide effective options for students to reduce their 
anxiety. To address this issue, we examined the effects of short easily accessible 
interventions including chair yoga, visual meditation and sound therapy to 
decrease anxiety in healthy college students.  We report that a single session of 
five-minute chair yoga (p = 0.001) or visual meditation (p = 0.026) significantly 
reduced anxiety, as measured by the State-Trait Anxiety Inventory. We propose 
that results of this study be considered preliminary data in starting a self-help 
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system for undergraduate students, especially during periods of exceptionally 
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In the age of the COVID-19 pandemic, interests in mental health, anxiety 
management, and stress management have drastically increased. A large portion 
of the interest hones in on the undergraduate student population, the factors that 
contribute to the stress they receive, and the methods students use to effectively 
manage these stressors.  
  Over the past decade, there has been a noticeable increase in both the 
use of school mental health counseling services and the amount of mental health 
diagnoses amongst the undergraduate population (Lipson et al., 2018). A study 
consisting of subjects from the undergraduate student population in China 
reports that this specific population feels stress at a higher level than the general 
population, with 38-43% higher anxiety levels, 20-30% higher stress levels, and 
35% higher depression levels (Liu et al., 2019). The 2018 WHO mental health 
survey on college students around the world reports that approximately one-third 
of the first year students screened positive for one DSM-IV anxiety, mood, or 
substance disorder (Auerbach et al., 2018). The trend of higher stress, anxiety, 
and depression levels with increasing diagnosis of mental health disorders has 
been attributed to several unique factors that affect undergraduate students, 
including transitioning into college life, academic performance, pressure to 
succeed, post-graduation plans, financial issues, self-esteem, body image, and 
overall health (Beiter et al., 2015). For first-year students, transitioning into 
university life and experiencing homesickness is a large stress factor. Thurber 
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and Walton (2012) report that homesickness, whether felt at a moderate or 
severe level, has the potential to worsen students’ existing mental health 
disorders, or even create new ones.  On the other hand, third- and fourth-year 
students view academic performance and successful post-graduate plans as 
more significant stress factors (Beiter et al., 2015).  
 Arrival of the COVID-19 pandemic has exacerbated existing stressors 
while also creating new stressors. Elmer et al. (2020) report social network and 
mental health changes by comparing two samples of students, one assessed 
before and the other assessed during the COVID-19 pandemic. An example that 
Elmer et al. (2020) highlight is of a shift in concern from FoMo (fear of missing 
out) to concern over the health of family and friends. In the midst of the current 
pandemic, misinformation is one of the big stressors that affect the 
undergraduate student population. The way that we receive information is 
changing: scientific articles have had their publication processes expedited, CDC 
and other research and public health programs have had their budgets reduced, 
and last but not least, the media has been sensationalizing the news (Garrett, 
2020). In addition, remote learning, while not a completely novel idea, is being 
implemented in ways it has never been in the United States. Remote learning 
has brought to light many underlying inequalities between students that are rarely 
spoken of—the lack of adequate Wi-Fi at home, the importance of social 
interaction, and the concerns over safe spaces at home (Gewin, 2020).  In a 
survey of over 7000 students, Cao et al., (2020) report that 24.9% of the 
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respondents state that they experienced at least mild anxiety due to COVID-19 
(Cao et al., 2020).  
Previous studies have explored the different methods that undergraduate 
students use to reduce the anxiety and stress they experience on a day-to-day 
basis. A study that surveyed 249 undergraduate students reports that a mixture 
of leisure activity and time management effectively reduced anxiety and stress 
(Misra and McKean, 2000). While some studies believe that the additional factor 
of forced remote learning has caused stress among the student population, 
Schlesselman et al. (2020) suggests that forced remote learning could potentially 
help mitigate the stress and anxiety for students who perform better at home due 
to better family relationships, or perform better with the online learning template.  
While surveying the challenges and benefits of online education, Rajab et al. 
(2020) report that students and teachers viewed online learning and teaching as 
challenging, but were able to gain a sense of positive accomplishment from 
overcoming this challenge. 
A study surveying the population of students at the Texas A&M University 
reports that over half of the participants were either unable to cope (15.8%), or 
unsure (40.9%) if they were able to cope with the stress from the current 
pandemic (Wang et al., 2020). The survey also reports that only 10.3% of the 
participants actually use the mental health services provided by the school as a 
coping mechanism, while the majority of students used their social network or 
technology, such as health apps and health statistic sensors, to help cope (Wang 
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et al., 2020). Although there is decreasing stigma with the use of school mental 
health services (Lipson et al., 2018), studies have identified barriers that make 
providing the much needed services difficult—including the lack of time to seek 
help, the lack of effectiveness of mental health counseling, and the lack of 
coverage due to financial constraints (Hunt and Eisenberg, 2010). When one 
combines the increasing demand for school-based mental health services with 
the trend that the majority of stressed students do not use these services, a large 
demographic of students with unmet mental health concerns is created. To 
combat their own mental health issues, students use alternative methods to 
reduce the everyday stress and anxiety that they face. Although using mental 
health counseling services is preferable to seeking alternative therapies, 
alternative options can alleviate the burden of mental health counselors and also 
provide students more options to choose from. The long term benefit of using 
alternative options is that they might reduce stigma and ultimately lead students 
to be more accepting of actively seeking help (Benjet, 2020). 
 Alternative methods can range from anxiety reducing interventions such 
as yoga, meditation, and adequate sleep, to school-wide programs, such as 
group virtual activities like movies and group exercise, or community services like 
assisting the elderly (Schlesselman et al., 2020). One example of a school 
program is incorporating social-emotional learning (SEL) in classes, where 
teachers incorporate methods to help combat students’ negative self-talk and 
frustrations while teaching the course (Stocker and Gallagher, 2019). During the 
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pandemic, the online Yale course ‘The Science of Wellbeing’ skyrocketed in 
popularity, teaching viewers steps to lead a happier and more fulfilling life 
(Hathaway, 2020). Padrón et al. (2021) surveyed 932 students, concluding that 
creating daily routine, structure, and cognitive reframing are effective measures 
against COVID-19 psychological stress.  
While there are many studies that cover the increasing mental health 
challenges people are facing amidst the pandemic, there have not been any 
published studies regarding effective anxiety reducing interventions to combat 
the psychological factors of COVID-19. The classic template of these studies is 
to assess mood levels before and after specific interventions and analyze the 
potential differences. One study examined whether mindfulness meditation, 
physical activity, and heart rate variability biofeedback (HRV-BF) have any effect 
on reducing stress. Stress levels were measured before, immediately after, and 
six weeks after the five-week trial (van der Zwan et al., 2015). Another study 
looked at the effectiveness of short-term mindful meditation on undergraduate 
students in a span of four days, showing significant anxiety reduction when 
compared to baseline and control group anxiety (Zeidan et al., 2010).   
There have not been any studies looking at the effectiveness of very 
short-term interventions on acute anxiety and stress levels. Even the short four-
day mindfulness meditation study (Zeidan et al., 2010) required twenty minutes 
of meditation per day for four days. To address this gap in the literation, we study 
the effectiveness of a brief five-minute intervention on alleviating the acute 
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anxiety that undergraduate students might be experiencing on a day-to-day 
basis. As there are constant issues with adherence and compliance regarding 
studies with multiple sessions, our study was created to focus solely on 
interventions that were immediately accessible and easy to implement in order to 
bypass these issues.  
We believe that this study is necessary as it could potentially provide rapid 
and effective interventions that can reduce and even eliminate a big issue that 
undergraduates feel is preventing them from seeking mental health assistance—
time. In a survey on 194 medical students, Givens and Tjia (2002) report that the 
biggest barrier to using mental health counseling services is the lack of time. 
Adjusting to a new environment, gaining independence, learning how to 
successfully socialize, and pursuing academics often pressures students to feel 
they do not have enough time—where sometimes even sparing twenty minutes 
might seem like too much.  
 In this study, we investigated the effectiveness of visualization therapy, 
chair yoga, and sound therapy, with podcast listening as the control. Previous 
studies have used forms of podcast or audio listening as a successful control 
group when testing the effectiveness of meditation or cognition (Basso et al., 
2019; Zeidan et al., 2010). Both of the studies considered their interventions, 
thirteen and twenty minutes respectively, short compared to the studies that 
show the effectiveness of long-term meditation. We want to take the time 
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duration aspect to an even further level to see if five minutes is also effective in 
providing potential anxiety reduction.  
 Visual meditation is an intervention that people use for many purposes: 
including promoting creativity, self-improvement, and producing calmness and 
relaxation (Moral, 2017). A study looking at the potential benefits of both yoga 
and guided imagery in office workers reports significantly reduced heart and 
respiration rate after fifteen minutes of guided imagery intervention compared to 
fifteen minutes of office work, showing significant physiological decreased stress 
response after these interventions(Melville et al., 2012). Another study reports 
significant reduction in migraine pain and emotional tension after a single twenty-
minute guided imagery meditation session on migraine-prone participants 
(Tonelli and Wachholtz, 2014). Significant stress reduction was also reported 
within the hospital nurse population after using a self-guided meditation-training 
program three times a week for four weeks as tested by multiple stress surveys, 
including the STAI (Cutshall et al., 2011). The use of self-guided imagery 
meditation in the undergraduate student population seems understudied and 
undervalued. Our study attempts to see the effectiveness of visual meditation, as 
computers and mobile devices are easily and immediately accessible to the 
undergraduate population considering their frequent use of electronic devices for 
both school and leisure activities.  
A second intervention we chose to explore was chair yoga, an alternative 
to yoga, as our focus is providing immediately doable intervention results. 
	
8 
Anyone with a chair, like most undergraduates, has the ability to instantly follow a 
guided chair yoga session. Studies regarding chair yoga focus on older adult 
populations and the majority of the conclusive studies report chair yoga as an 
effective treatment for pain arising from physically debilitating diseases, such as 
osteoarthritis (Park et al., 2017) or Alzheimer’s (McCaffrey et al., 2014). In a 
study comparing chair yoga, chair aerobics, walking, and social games, it was 
found that chair yoga produced the most effective stress reducing effect (Bonura 
and Pargman, 2009). Another study comparing chair yoga to a non-exercise 
control group in the older adult population reports a decrease in cortisol, proving 
that chair yoga is not only a safer alternative to yoga, but can provide stress 
reducing benefits (Furtado et al., 2016). There is, however, conflicting research 
on how the length of yoga sessions can affect stress and anxiety outcomes. One 
study with exercise lengths of 60, 150, and 240 minutes per week over the span 
of twelve weeks reports significant stress reduction in only the high practice 
group when comparing baseline, immediately post intervention, and twelve 
weeks post intervention (Greenberg et al., 2018). On the other hand, 
Subramanya and Telles (2009) report significant stress reduction after only one 
22.5-minute session of either cyclic meditation yoga or supine rest yoga. Telles 
et al. (2009) report significant stress reduction after one two-hour yoga session 
compared to one two-hour session on yoga theory. In this study, we attempt to 
explore the potential short-term immediate effects that one five-minute chair yoga 
session will have on stress and anxiety.  
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 Although rarely studied for anxiety management, sound therapy has been 
studied often in the fields of tinnitus (Hobson et al. 2012; Phillips and McFerran, 
2010) and pain management (Aghaie et al. 2014; Yogitha et al. 2010). Our study 
explores the potential effects of sound therapy by drawing from the anxiety 
reduction effects of music listening. Although sound therapy and music might 
seem really similar, there are some slight differences that make sound therapy a 
potential alternative to music. Sound therapy harnesses the vibrations from 
sound waves realign and balance the imbalances of the mind and body (Danke 
2020). Music, a specific form of sound therapy, uses a specific set of sounds and 
vibrations; Danke (2020) states that although songs can evoke physical, mental, 
and emotional changes, they will not fix the imbalances of the energies and 
frequencies within the mind and body. Music listening research that studies 
undergraduate students focuses mostly on test taking anxiety, one of the 
commonly listed stressors that students face. A self-reported survey amongst 
college students diagnosed with depression reports that students consider 
listening to music as an effective coping mechanism for their stress (Aselton, 
2012). A significant reduction in heart rate, systolic blood pressure, and an 
increase in test scores was observed in college students who listened to calm 
slow-tempo music five minutes prior to a test compared to those who listened to 
either obnoxious fast-tempo music, or no music (Lilley et al., 2014). However, a 
study conducted by Ross et al. (2017) concluded that there was no significant 
reduction in anxiety when students listened to classical music during a logic 
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exam as compared to when they listened to either pop music or no music. The 
current studies published regarding music on stress and anxiety reduction show 
no clear consensus, and we intend to contribute our findings to provide clarity on 
whether sound therapy can be an alternative intervention, compared to music 
listening, worth exploring to effectively combat anxiety.   
 In this study, we attempt to find effective, accessible, and immediate 
interventions to aid college undergraduate students in reducing the stress they 
have from various aspects of their daily life, in addition to stress the COVID-19 
pandemic has caused. We emphasize the effectiveness of these interventions 
because they are easily doable, extremely accessible, and can be easily 
incorporated into everyday life. The chair yoga intervention we selected has over 
1.6 million views, while the guided meditation and sound therapy interventions 
are rated 4.5 and 4.8 stars out of 5.0, respectively, with positive comments given 
by the platform users. We will be using the STAI (Strait Trait Anxiety Inventory) 
and SCWT (Stroop Color and Word Task) pre- and post- intervention to see if 
there are any beneficial anxiety reducing and cognitive increasing effects from 
these interventions, respectively.  
 The Spielberger STAI measures two separate types of stress, with the S-
STAI measuring state stress and T-STAI measuring trait stress. The T-STAI is 
used to describe a general level of anxiety while the S-STAI is used to describe 
the level of anxiety in different situations (Speilberger et al., 1983). We decided to 
use the S-STAI version because we are attempting to measure the acute and 
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situational changes in anxiety after short interventions instead of the underlying 
anxiety that would be measured with T-STAI. The STAI is a reputable 
assessment of anxiety, and has been used in many studies regarding student 
anxiety (Ross et al., 2017; Lilley et al., 2014).  
The Stroop Task will be used to measure cognitive abilities to see if there 
are benefits from the interventions that are primarily meant to reduce anxiety. 
Stroop task was primarily used to measure cognition via the law of associative 
inhibition (Stroop, 1935), but modern day Stroop tests now test both interference 
and facilitation Stroop effects. Carter et al. (1995) describes the interference 
effect as the increased time used to identify color-incongruent words and the 
facilitation effect as the decreased time used to identify color-congruent words. 
Basso et al. (2015) used SCWT to measure cognition, and report increased pre-
frontal cortex function after sixty minutes of acute intense aerobic exercise. 
Basso et al. (2019) also report significant cognitive increases using SCWT after 
eight weeks of meditation. Similar to the findings of our lab, previous literature 
also used Stroop to detect cognitive improvements after acute exercise, with 
Yanagisawa et al. (2010) reporting decreased response time after a ten-minute 
acute exercise on a stationary exercise bike and Sibley et al. (2006) reporting 
decreased response time after a moderate twenty minute treadmill exercise. Our 
study presents research using the SCWT in testing interventions that are 
considerably shorter duration than that of the current literature.  
	
12 
 The purpose of this study is to initiate an investigation on alternative 
methods for the student population, specifically the NYU undergraduate student 
population, to have access to effective and immediate anxiety-reducing 
interventions at all times. In the past, Lee and Jung (2018) created a mobile app 
called DeStressify for the students of University of Columbia, and report an 
effective reduction on trait anxiety and a self-reported increased perception of 
productivity. While the advent of social media and phone applications have 
created causes for poor mental health, such as social exclusion, fear of missing 
out (FoMo), and peer comparison, Lattie et al. (2019) believes that with these 
disadvantages come some advantages—the potential of creating technology-
enabled mental health services that can enhance mental health treatment and 
alleviate the current burden of mental health facilities. During the age of COVID-
19, with social distancing being a priority, people might be worried that the new 
methods of Skype, Zoom, Facetime, or other apps might not be as effective as 
that of the traditional face-to-face mental health counseling. However, a study 
done by Andersson et al. (2014) report no significant differences when 
comparing face-to-face therapy to  online cognitive behavioral therapy, and that 
they were both equally effective. The need for effective interventions is especially 
necessary during peak times in the semesters, such as midterms or finals, when 
the school counseling centers might be overburdened, or when students cannot 
find the time to go to a counseling session. Our hope is to ultimately initiate the 
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desire to create a self-guiding program or website that incentivizes students to be 
more proactive in reducing their own stress and anxiety. 
With the ever-increasing anxiety and stress that undergraduate students 
experience, our lab proposes the question: How, in the current state of COVID-
19, can we help lessen the burden that students carry? We attempt to solve this 
question by asking the SONA psychology pool of students at NYU to use the 
proposed interventions and see if their anxiety and cognition levels change 
before and after intervention use. We hypothesize that guided meditation, chair 
yoga, and sound therapy would reduce anxiety, and that guided meditation will 
improve cognition. We also believe that due to the mindfulness aspect; guided 





Prior to the start of the study, all subjects gave their informed consent. 
Before initiating data collection, New York University Institutional Review Boards 
provided approval for a project entitled “Studying the effects of anxiety-reducing 
interventions for the undergraduate student population in the age of COVID-19” 
(IRB-FY2020-4690). All procedures were approved by the New York University 
Committee on Activities Involving Human Subjects and were performed in 
accordance with relevant guidelines and regulations. 
 
Participants 
 For this study, we recruited participants from the New York University 
Undergraduate population between the ages of 13 to 22. Subjects were 
disqualified if they were taking prescribed anti-anxiety or anti-depression 
medication. 426 participants were recruited from the New York University 
Undergraduate SONA system, the online subject pool database where 
psychology students sign up to complete studies for course credit. Throughout 
the course of the study, five subjects were ultimately excluded due to lack of a 
complete set of data.  
When participants took part in our study, they were able to click the link 
and proceed to our website, suzukicognition.com, and directly entered into the 
“SONA 2020” section. Participants proceeded to read and sign the consent form 
and provided their age and sex before starting the study. Participants proceeded 
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with the pre-intervention STAI and Stroop task for a measurement of their 
baseline anxiety and cognition levels. After completing these baseline 
assessments, participants were randomized into one of the four treatment 
groups: podcast listening, visual meditation, chair yoga, or sound therapy (Figure 
1). Participants were then instructed to click the respective link to listen to the 
podcast, listen to the sound therapy clip, or follow the instructions of the chair 
yoga or visual meditation video. After confirming that they finished the 
intervention, participants repeated the STAI and Stroop once more for the post-
intervention anxiety and cognition measurements. Participants were then given 














State Trait Anxiety Inventory (STAI) 
 The STAI comes with a total of forty questions, divided evenly between 
the two forms Y-1 and Y-2, which stand for the S-STAI or the T-STAI 
respectively. We used the twenty questions from the Y-1 form with the intent to 
measure situational changes in anxiety. Participants are given instructions to 
read each of the twenty statements provide a response to each of the statements 
on a scale of 1-4; “1”: not at all, “2”: somewhat, “3”: moderately so, “4”: very much 
so. There are a total of twenty questions used on the Y-1 form, with ten anxiety-
present questions and ten anxiety-absent questions. In order to calculate each 
subject’s STAI score, we subtracted 5 from each anxiety-absent answer, took the 
raw score from the anxiety-present answers, and added them both together.  
 
Stroop Color and Word Test  
For this task, subjects were be presented with the words "RED", "BLUE", 
"GREEN" or "YELLOW" in either their congruent or incongruent colors. 
Congruence indicates that font color presented on the screen matches the word 
itself. Incongruence indicates that the meaning of word and the color are 
different. Subjects were asked to indicate the color of the font presented, not the 
word itself, by typing the respective keys: “D” for red font, “F” for green font, “J” 
for blue font, and “K” for yellow font. Subjects had 750 milliseconds to type in a 
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response before the program provided a new word on the screen, signifying the 
next trial. There were a total of 48 trials.  
To decrease the potential for the first time effect of Stroop, a short video 
clip of a sample test, along with written instructions were displayed on the 
subject’s screen before the actual Stroop task. The subjects had as much time as 
they needed to process how the task worked before they pressed the start button 
to proceed with the Stroop task.   
 
Interventions 
 After completing the pre-intervention tasks, subjects were randomized into 
one of the four interventions, all which lasted for five minutes. The subject’s 
screen displayed the intervention they were randomized into, and the link they 
needed to click on to proceed with the specified intervention (Carter, n.d.; 
Quartaroli, 2013; SimpleAware, n.d.; Yoga With Adriene, 2014). Due to the self-
guided nature of the study, we placed a five minute timer on the website, where 
they were unable to proceed to the next part of the study until five minutes 
passed. This provided more of an incentive to complete the study. After 
completing the intervention, subjects were then asked to complete the post-







 Raw data was stored in .csv files. Files were then imported into RStudio in 
order to correctly format and organize the data for analysis. To analyze the 
differences between the pre-intervention and post-intervention STAI anxiety 
scores and the different factors of Stroop, we created code using the software 
RStudio. Significant differences between overall pre- and post-intervention STAI 
scores and within intervention pre- and post-intervention STAI scores were 
analyzed with a paired t test. Significant differences regarding change in STAI 
score, change in Stroop percent correct, and change in Stroop response times 
between intervention groups were analyzed with ANOVA. A significance of 0.05 
was used for all statistical tests. SPSS software was then used to verify the 






 We hypothesized that guided meditation, chair yoga, and sound therapy 
would all prove to be significant reducers of anxiety compared to podcast 
listening. Through initial paired t test analysis of the overall experiment on anxiety 
(Figure 2), we see that the mean overall post-intervention STAI score is 
significantly lower than the mean overall pre-intervention STAI score (p < 0.001). 
Looking more specifically at the effect of each individual intervention (Figure 3), 
paired t-testing shows that all our interventions, including podcast listening, 
significantly decreased anxiety levels in students after the intervention relative to 
before the intervention (p < 0.001 for all four interventions). As all interventions 
showed significant reduction of anxiety scores, we then proceeded to see if the 
amount reduced was different between each of the interventions. One-way 
ANOVA comparing the mean reduction of STAI score between the four 
interventions showed that only visual meditation (p = 0.026) and chair yoga (p = 
0.001) had a greater reduction in anxiety compared to that of podcast listening 








Attention and Cognition  
 Cognition and attention improvements via the SCWT can be measured in 
many ways. The first way we analyzed improvements in cognition was to see if 
there was a significant increase in the amount of correct answers when 
comparing post-intervention to pre-intervention via paired t-test (Figure 5). We 
report that there was a significant increase in percent correct scores (p < 0.001). 
Similar to the mood analysis, we then wanted to see if certain interventions had a 
greater increase in percent correct compared to other interventions (Figure 6). 
One-way ANOVA comparing the mean improvement of percent correct scores 
between the four interventions show no significant differences between each 
intervention (p = 0.148). To dive deeper into the analysis and obtain more 
sensitive results, as incongruent trials are typically more sensitive to change than 
congruent trials, we separated the Stroop analysis into percent correct congruent 
(Figure 7), and percent correct incongruent (Figure 8). One-way ANOVA 
comparing mean improvement of percent congruent (p = 0.074) and incongruent 
scores (p = 0.050) between interventions show no difference compared to 
podcast listening. Our last set of cognitive analysis was to see if participants had 
faster response times in the post-intervention Stroop task than the pre-
intervention compared to podcast listening (Figure 10). We decided to only use 
the subset of data that is normally distributed (Figure 9) and used 0.36s – 0.75s 
as the cutoff points. 0.75s is the cutoff time for the Stroop task to automatically 
move to the next trial, and trials that had responses after 0.75s were not 
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considered part of the subjects’ cognitive choice. In addition, responses that were 
less than 0.36s were not considered due to the likelihood of the subject pressing 
the key in response to the previous trial. One-way ANOVA comparing mean 
response times between intervention groups show no significant reduction in 




Figure 2. Mean STAI score of pre- and post- interventions. The mean pre-
intervention and post-intervention STAI scores were 45.52 (SE = 0.59) and 39.27 
(SE = 0.54) respectively. There was a significant difference between the mean 























Figure 3. Mean pre-intervention and post-intervention STAI scores of the 
different intervention groups. The mean STAI scores of pre-podcast listening 
and post-podcast listening participants are 45.45 (SE = 1.16) and 41.10 (SE = 
1.13) respectively. The mean STAI scores of pre-visual meditation and post-
visual meditation participants are 46.17 (SE = 1.19) and 39.12 (SE = 1.01) 
respectively. The mean STAI scores of pre-chair yoga and post-chair yoga 
participants are 45.13 (SE = 1.16) and 37.24 (SE = 1.04) respectively. The mean 
STAI scores of pre-sound therapy and post-sound therapy participants are 45.34 
(SE = 1.20) and 39.60 (SE = 1.08) respectively. The difference between pre-
intervention and post-intervention STAI scores is statistically significant for 
podcast listening (T = 7.355, p < 0.001), visual meditation (T = 10.304, p < 




























Figure 4. Mean change in post-intervention STAI score of the different 
intervention groups. The mean reduction of reported STAI scoring from pre-
intervention to post-intervention is 4.34 (SE = 0.59) for podcast listening, 7.05 
(SE = 0.68) for visual meditation, 7.89 (SE = 0.75) for chair yoga, and 5.74 (SE = 
0.68) for sound therapy. Mean change in STAI scores is different between 
intervention groups (F3,417 = 5.23, p = 0.001). Mean STAI reduction of podcast 
listening is different than that of visual meditation (p = 0.026). Mean STAI 
reduction of podcast listening is also different than that of chair yoga (p = 0.001). 
Mean STAI reduction of podcast listening is not different than that of sound 










































Figure 5. Mean pre- and post-intervention percent correct Stroop trials for 
each intervention. The mean percent score of pre-podcast listening and post-
podcast listening participants are 0.49 (SE = 0.029) and 0.65 (SE = 0.026) 
respectively. The mean STAI scores of pre-visual meditation and post-visual 
meditation participants are 0.45 (SE = 0.027) and 0.68 (SE = 0.022) respectively. 
The mean STAI scores of pre-chair yoga and post-chair yoga participants are 
0.46 (SE = 0.027) and 0.68 (SE = 0.026) respectively. The mean STAI scores of 
pre-sound therapy and post-sound therapy participants are 0.47 (SE = 0.024) 
and 0.69 (SE = 0.024) respectively. The difference between pre-intervention and 
post-intervention STAI scores is statistically significant for podcast listening 
(F1,208 = 18.77, p < 0.001).), visual meditation (F1,208 = 42.85, p < 0.001)., chair 
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Figure 6. Mean change in percent correct Stroop score of the different 
intervention groups. The mean difference of percent correct trials pre-
intervention to post-intervention is 0.17 (SE = 0.02) for podcast listening, 0.23 
(SE = 0.02) for visual meditation, 0.22 (SE = 0.02) for chair yoga, and 0.22 (SE = 
0.02) for sound therapy. There is no significant difference between the percent 















































Figure 7. Mean change in percent correct congruent Stroop score of the 
different intervention groups. The mean difference of percent correct 
congruent trials pre-intervention to post-intervention is 0.16 (SE = 0.02) for 
podcast listening, 0.24 (SE = 0.03) for visual meditation, 0.22 (SE = 0.02) for 
chair yoga, and 0.23 (SE = 0.03) for sound therapy. There is no significant 
difference between the percent correct difference between intervention groups 



















































Figure 8. Mean change in percent correct incongruent Stroop score of the 
different intervention groups. The mean difference of percent correct 
incongruent trials pre-intervention to post-intervention is 0.18 (SE = 0.02) for 
podcast listening, 0.22 (SE = 0.02) for visual meditation, 0.21 (SE = 0.02) for 
chair yoga, and 0.21 (SE = 0.03) for sound therapy. There is no significant 
difference between the percent correct difference between intervention groups 




















































Figure 9. Distribution of Stroop trial response times. The frequency of the 
Stroop word color test response times are shown in two forms (a) histogram, and 






Figure 10. Mean change in percent correct response time of different 
intervention groups. The mean difference of percent correct response times 
pre-intervention to post-intervention is -0.016s (SE = 0.005) for podcast listening, 
-0.020 (SE = 0.005) for visual meditation, -0.025(SE = 0.004) for chair yoga, and 
-0.021 (SE = 0.005) for sound therapy. There is no significant difference between 
the change in percent correct response time between intervention groups (F3,385 






















































































In this study, we examined the effects of different interventions on anxiety 
and cognitive function. We report that the brief five-minute interventions, visual 
meditation and chair yoga, are effective measures against undergraduate student 
day-to-day anxiety and have immediate positive benefits for anxiety. 
Furthermore, although there is numerical tendency of improved focus from all 
three interventions compared to podcast listening, we report no significant 
cognition improvement from our analysis of Stroop percent correct, percent 
correct congruent, percent correct incongruent, and response times.  
 The findings of this study support a majority of the previous literature 
regarding the effectiveness of chair yoga. Telles et al. (2009) and Subramanya 
and Telles (2009) both report significant STAI state-anxiety reduction after a two-
hour yoga session and a 22.5-minute yoga session, respectively. Greenburg et 
al. (2018) report that four hours a week of yoga significant reduced stress 
compared to groups that practiced for one hour or 2.5 hours a week. Although 
Greenberg et al. (2018) consider even one hour of yoga insufficient, we believe 
that the type of stress that they are studying is long term, or trait-anxiety 
according to the STAI assessment. The tool used to measure anxiety was the 
perceived stress scale (PSS), which frames the assessment questions on a 
monthly basis.  Due to the fact that our study is attempting to measure acute and 
situational changes in anxiety and not long-term anxiety, we believe that our 
study is still very much in line with the current literature regarding the benefits of 
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yoga and chair yoga. Our study not only reinforces that shorter length yoga 
sessions provide significant and effective acute anxiety reduction, but also 
provides preliminary evidence that students can pursue chair yoga as a potential 
alternative tool to reduce the everyday anxiety in lieu of mental health counseling 
services.  
 We hypothesized that visual meditation would be the most effective due to 
its inherent mindfulness aspect, and would produce a greater reduction in anxiety 
compared to that of chair yoga and sound therapy. While chair yoga and visual 
meditation have no significant difference in STAI score reduction (Figure 4), chair 
yoga did have a greater numerical tendency of anxiety reduction. Our hypothesis 
of visual meditation being an effective intervention is also further reinforced by 
existing literature (Melville et al., 2012; Cutshall et al., 2011). In this study, the 
findings and implications are solely based upon the STAI, and while the STAI is 
reputable, it covers only anxiety. While the STAI efficiently meets the needs of 
this study, previous literature has cited many other mental illnesses that 
undergraduates face, such as suicidal ideation and depression (Lipson et al. 
2018). In studying the effectiveness of meditation on memory, mood, and 
emotional regulation, Basso et al. (2019) used other assessments in addition to 
STAI, such as the Quality of Life Scale, Subjective Happiness Scale, and Mindful 
Eating Questionnaire. Cutshall et al. (2011) used assessments such as the SF-
36 vitality subscale, LASA anxiety, and LASA stress survey in addition to STAI. 
Zeidan et al. (2010) also uses the Freiberg Mindfulness Inventory, CES-D, and 
	
32 
POMS. Using additional assessments can bring to light other beneficial aspects 
of these interventions, other than its main purpose of reducing anxiety.  
Incorporating the Subjective Happiness Scale and Beck Depression Inventory 
would expand the scope of this study to discern if the interventions have potential 
benefits to also reduce depressive symptoms and increase mindfulness. 
Csikszentmihalyi and Wong (1990) report that subjective happiness helps sustain 
positive mood and Otake and Kato (2016) report that subjective happiness can 
influence daily behaviors. In a review of multiple studies using depression-
reducing interventions, Chen et al. (2019) reports that non-pharmacological 
interventions, especially mindfulness based or stress management based, have 
a moderate positive effect on depressive symptoms. Both these assessments are 
formatted in the present tense, similar to the S-STAI, and are sensitive to acute 
changes that interventions might cause. Finding conclusive results using these 
assessments can allow us to conclude that the studied interventions are effective 
at protecting student mental health at large, not simply just anxiety.  
 We report no significant change in mean reduction of STAI when 
comparing sound therapy to podcast listening. While existing studies mention 
that music listening before and during exams helps reduce student test anxiety 
and promotes higher test scores, we report that sound therapy is not as 
significant of an anxiety reducing intervention when compared to chair yoga or 
visual meditation (Figure 4). While our study reports no significant reduction of 
general day-to-day situational anxiety, we are not rejecting or contradicting the 
	
33 
findings of previous studies that report music listening benefits toward test 
anxiety specifically. Aselton (2012) reports that college students commonly use 
music listening as a coping mechanism when they are depressed. It is 
unfortunate that our findings state that this might not be as effective of a coping 
mechanism as students may think. However, Davis and Thaut (1989) report that 
student’s self-reported anxiety levels decreased when they chose to listen to 
music they preferred and thought was relaxing. Our non-significant finding could 
be due to the fact that the soothing sounds provided by sound therapy are not as 
effective compared to that of recognizable music that students commonly listen 
to. Although the current literature regarding sound therapy is sparse and 
literature regarding music therapy is conflicting, further research can be put into 
studying the efficacy of music in undergraduate students. Sound therapy and 
music, compared to chair yoga and guided meditation, are significantly more 
incorporable, immediately assessable, and more attuned with the day-to-day life 
of students; as a student is more likely to already have music-listening integrated 
into their daily life.  
 Podcast listening was an effective control group to a certain extent, 
showing that chair yoga and visual meditation were able to create a greater 
reduction in STAI score and thus a greater reduction in situational anxiety 
compared to the control. Existing studies that have used podcast or audio 
listening in their studies have used them as a control group over the course of a 
few sessions (Zeidan et al. 2010) or a few weeks (Basso et al. 2015). Both 
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studies report no significant change when comparing pre-intervention and post-
intervention podcast listening scores, while our podcast listening group reports 
significant change (Figure 3). The podcast our lab chose was more engaging and 
relaxing than we initially anticipated. Future studies by the lab will need to find 
identify the specific qualities needed for a high-quality control podcast and modify 
our control accordingly.  
 We report that there are no significant cognitive and attention 
improvements when using the anxiety reducing interventions. When analyzing 
the Stroop data, we expected to have more sensitive incongruent results due to 
the Stroop interference effect of incongruent trials (Figure 8) being more sensitive 
than that of the Stroop facilitative effect of congruent trials (Figure 7). However, 
our analysis of the Stroop data regarding both congruent and incongruent data 
are not significant, and surprisingly report congruent trials having a tendency to 
being more sensitive than incongruent trials. Our findings seem to differ from the 
existing literature regarding how meditation and yoga seem to have cognitive 
benefits. Luu and Hall (2017) report significant increased cognition ten minutes 
post Hatha-yoga or meditation. In addition, Subramanya and Telles (2015) also 
report increased cognition from the SCWT scores after cyclic meditation 
compared to supine rest or quiet sitting. Considering that Luu and Hall (2017) 
had the subjects go through three twenty-five minute sessions and Subramanya 
and Telles (2015) had the subjects go through all three interventions, each 
lasting twenty-three minutes, we believe that our study may be too short of 
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duration to promote cognitive benefits assessed by Stroop. In addition, Luu and 
Hall (2017) only report significant cognitive benefits ten minutes post intervention 
and not immediately after the intervention. Based on past literature, Stroop 
seemed to be an effective measure in improved cognition in studies that take at 
least twenty minutes. The lab should consider removing cognitive studies using 
Stroop due to the short duration of our interventions.  
 Although conclusive results were observed in this study, there are still 
potential areas for improvement. One limitation in our study is the lack of 
participant monitoring. While the amount of participants we received increased 
our sample size and the statistical power, monitoring the subjects might provide 
more accurate and qualitative data. The ideal study would be providing the same 
or similar sample size, while also being able to monitor each subject during these 
five minutes. Due to COVID-19 and social distancing being a priority, we were 
unable to proceed with a study that wasn’t performed online. During the five 
minutes, we tried to create the optimal environment to incentivize participants by 
giving them a five-minute timer before they could proceed with the next step of 
the study. However, we recognize that they could easily just wait on their phone 
and not do any of the tasks given. If the results from this study are to be taken to 
the next step, subjects should be monitored to control the quality of each piece of 
data that is received.  
 Due to the preliminary nature of this study, there are many updates, 
changes, and modifications that should happen to create a self-sufficient method 
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of reducing situational anxiety for the undergraduate student population of NYU. 
One modification that could take place is updating the control intervention in 
order to be able to truly see if sound therapy is an effective intervention. By 
modifying the five-minute podcast into different modalities, such as an audiobook 
or action-movie snippet, similar to Zeidan et al. (2010), there might be more 
conclusive results. Another way to modify our control would be to completely 
deviate from podcast listening and make the control group perform “studying” for 
five minutes. Melville et al. (2012) performed a study to find effective measures to 
reduce anxiety in office workers and allowed the office workers to continue 
working for the duration of the alternative therapy as their control group. This 
would allow subjects to receive their respective treatments in physical spaces 
where they would usually use these interventions if proven effective, providing 
the most realistic data. Another welcome addition to the study would be to collect 
salivary samples from participants. Studies such as Furtado et al. (2016) use 
salivary amylase and salivary cortisol as indicators of stress, which are minimally 










 In summary, we report that five-minute chair yoga and visual meditation 
interventions provide significant anxiety reduction in the undergraduate student 
population. These brief, doable mental health interventions can immediately 
provide relief to the overburdened mental health faculties in schools, and also 
provide stress relief to students who do not want to use mental health services 
provided by schools. Further research on how long the immediate benefits last, 
and how to make these interventions assessable to students to create a long-
lasting way to address anxiety are important to consider in order to create the 






Survey to SONA Participants 
Mood Questionnaire 
Please fill in your information and then click next to complete the questionnaire. 
Thank you! 
 
1. Username (NYU Net ID) 
2. Age 
3. Sex 
4. Are you currently taking any prescribed medication for depression and/or 
anxiety? 
5. If yes, how long have you been taking the prescribed medication(s)? Please 
specify days/weeks/months/years.  
 
Read each statement and select the appropriate number on the scale to indicate 
how you CURRENTLY feel. There are no wrong or right answers. Please answer 
all of the following questions (1=not at all; 2=somewhat; 3=moderately so; 4=very 
much so). OR (1=almost never; 2=sometimes; 3=often; 4=almost always).  
 
6. I feel calm 
7. I feel secure 
8. I am tense 
9. I feel strained 
10. I feel at ease 
11. I feel upset 
12. I am presently worrying over possible misfortunes 
13. I feel satisfied 
14. I feel frightened 
15. I feel comfortable 
16. I feel self-confident 
17. I feel nervous 
18. I am jittery 
19. I feel indecisive 
20. I am relaxed 
21. I feel content  
22. I am worried 
23. I feel confused 
24. I feel steady 
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